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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

1 . It is the method of separating a cane sugar and an ingredient which the 2nd dissolved additionally from a 
solution containing a cane sugar taken out from a beat. Since a solution produces a fraction which thickened 
an ingredient in which a fraction which thickened or a cane sugar, and the 2nd dissolved an ingredient in 
which a fraction which thickened, and the 2nd dissolved a cane sugar, The 1st judgment is received by a 
chromatography simulation movable bed method, And since a fraction obtained as a result it thickened the 
2nd ingredient or a cane sugar, and an ingredient that the 2nd dissolved produces a separated fraction 
which thickened an ingredient in which a fraction which thickened, and the 2nd dissolved the 2nd cane 
sugar, How receiving the 2nd chromatography judgment. 

2. A method given in the 1st paragraph of a claim, wherein a fraction which thickened a cane sugar, and 
fractions which dissociated from now on and thickened the 2nd dissolution component are colleGted in the 
Istjudgment. 

3. A fraction which thickened the 2nd cane sugar is a method given in the 2nd paragraph of a claim that is 
combined with a cane-sugar fraction depended independently, and is characterized by collecting cane 
sugars from a combination cane-sugar fraction produced by doing in this way by the 1st chromatography. 

4. Method given in the 2nd paragraph of claim it is returned to supply solution since fraction which thickened 
the 2nd cane sugar is another by the 1st chromatography, and is characterized by collecting cane sugars 
from fraction which thickened cane sugar obtained by the 1st judgment. 

5. A method given in the 1st paragraph of a claim, wherein fractions which thickened a cane sugar and the 
2nd dissolution component are collected in the 1st judgment. 

6. A method given in the 5th paragraph of a claim, wherein cane sugars are collected from a fraction which 
thickened the 2nd cane sugar. 

7. Method of any one statement of the 1-eth paragraphs of claim, wherein the 2nd dissolution components 
are collected from fraction obtained by the 2nd judgment that thickened said 2nd dissolution component in 
part at least. 

8. Method of any one statement of the 1-7th paragraphs of claim that the 2nd dissolution component is 
characterized by being chosen from betaine, inosftol, raffinose, galactinol, serine, and other amino acid. 

9. Method given in the 8th paragraph of claim, wherein the 2nd dissolution component is betaine. 

10. A method of any one statement of the 1-9th paragraphs of a claim, wherein a simulation movable bed 
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method is the continuous simulation movable bed method. 

11 . A method of any one statement of the 1-9th paragraphs of a claim that a simulation movable bed method 
is characterized by being the simulation movable bed method one by one. 

12. A method of any one statement of the 1-11th paragraphs of a claim, wherein 2nd judgment is performed 
by a batch method. 

13. A method of any one statement of the 1-11th paragraphs of a claim, wherein 2nd judgment is performed 
by a continuous simulation movable bed method. 

14. A method of any one statement of the 1-1 1th paragraphs of a claim, wherein 2nd judgment is performed 
by a simulation movable bed method one by one. 

15. A method of any one statement of the 1-1 4th paragraphs of a claim that a solution containing, a cane 
sugar taken out from a beat is characterized by being beet sugar Mitsu. 

16. A method of any one statement of the 1-15th paragraphs of a claim, wherein chromatography judgment 

is performed by powerful cation exchanger. 

17. A method given in the 15th paragraph of a claim, wherein a cation exchanger is a cation exchanger of a 
polystyrene base which cross linking is carried out to divinylbenzene, and has 4 to 8% of divlnylbenzene 
content. 

18. Amethod given in the 16th paragraph of a claim or the 17th paragraph, wherein a cation exchanger 
mainly has a form of sodium and/or potassium. 

19. A method of any one statement of the 1-18th paragraphs of a claim, wherein content of a dry solid of a 
solution supplied to the 2nd Judgment is adjusted. 

20. A method of any one statement of the 1-19th paragraphs of a claim that the pH of a solution supplied to 
the 2nd judgment is characterized by being adjusted by the range of 6.5-12. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
dainages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Method for judgment of the solution containing a cane sugar This invention relates to the 
method of separating from a solution a cane sugar and the ingredient which the 2nd dissolved 
additionally. If furthermore specified, the soiution containing a cane sugar and other dissolved 
solids this invention, Since the fraction which thickened the ingredient in which the fraction 
which thickened or a cane sugar, and said 2nd [ the ] dissolved the ingredient in which the 
fraction which thickened, and the 2nd which should be collected dissolved the cane sugar is 
produced. It is related with the method by which it is classified by the 1st by the 
chromatography simulation movable bed (SMB) method, and chromatography judgment of 
said 2nd ingredient and the fraction which thickened the cane sugar selectively is further 
carried out by the batch method or the simulation movable bed method. The fraction to which 
this invention thickened the cane sugar about advantageous composition, And it is related with 
the judgment of the solution containing the cane sugar taken out from the beat which produces 
the fraction which thickened the 2nd organic compound that exists together in the soiution 
taken out from a beat like a betaine, inositol, raffinose, galactinol or serine, and other amino 
acid. 

The following explanation uses simple SMB established for the usual simulation movable bed 
in the form of chromatography. 

It is common knowledge that a cane sugar and a betaine can collect from molasses by the 
chromatography separation method, the [ equivalent to the Finland patent over SUOMEN 
SOKERI and Oy / PCT application public presentation ] - WO81/02420 have indicated the 
chromatography method for a batch process to recover a betaine from molasses. 
Here, the diluted molasses is classified by polystyrene sulfonate cation exchange resin of an 
alkaline metal form. 

This method attains good separation of a cane sugar and a betaine. This cited document is 
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indicating how the fraction which thickened the betaine obtained by the 1st judgment receives 
subsequent chromatography refining. Subsequent refining steps make it possible to separate 
other ingredients from the fraction which thickened the betaine. However, the content of the 
dry solid in the cane sugar and betaine fraction which were obtained by this method must 
evaporate a lot of [ it is comparatively small, and / when crystallization so recovers a cane 
sugar and a betaine from each fraction ] eluent water. 

The chromatography separation process of operating continuously uses the SMB method for 
the general present, and this method is used for various different uses. The SMB method has 
several times as high separation characteristics as the thing of the batch method, and brings a 
result of the remarkable low degree of dilution of output, or its conversely slight consumption of 

a **** agent. 

The SMB method can be enforced in continuation or serial mode. In the continuation SMB 
method first indicated by the U.S. Pat. No. 2,985,589 specification in early the 1960s, ail the 
fluid streams flow continuously typically. These flows are supply of :supply solution and an 
eluent, recycle of a fluid mixed spinning thing, and recovery of output. The rate of flow of these 
flows can be adjusted according to a separation target, i.e., the yield which increased, purity, 
or capacity. Separation of the cane sugar by such a continuation SMB method, the [ by Jl Amal 
Gamay TEDDO Sugar Company / PCT application public presentation ] - it writes in the U.S. 
Pat. No. 4,990,259 specification transferred to WO 91/No. 08815 specification, an M.M. keel 
knee, and Jl Amal Gamay TEDDO Sugar Company of M.W. MAMU. 

One by one, in the SMB method, although the pattern of a fluid stream is the same as the thing 
in the continuation SMB method, some fluid streams do not flow continuously. The sequential 
SMB separating method with which a cane-sugar fraction and betaine fractions are collected 
from beet sugar Mitsu, the [ to the Finland patent No. 86,416 specification to SUOMEN 
SOKERI and Oy corresponding to a U.S. Pat. No. 5127957 specification, and SUOMEN 
SOKERI and Oy / PCT application public presentation ] - it Is indicated by WO 94/No. 17213 
specification. The Federal Republic of Germany patent application public presentation No. 
4,041,414 specification to Japan, ORGANO, and Co corresponding to the British patent 
application public presentation No. 2,240,053 specification is also indicating the SMB method 
one by one, and it by this SMB method. Two or more output fractions are collected from sugar 
beet molasses. 

In sugar industry, the important parameter in judgment of the molasses for collecting cane 
sugars contains the purity and the yield, the separative power, and an eluent/delivery late of 
the cane sugar. 92% of purity and 90% of yield are the usual demands about sugar production. 
Since capability is increased, generally in a SMB process, it is increased by the rate of flow 
higher than the time of batch processing. However, with the rise of the rate of flow, a "flat tail" 
is formed in a cane-sugar elution profile. This is especially disadvantageous when to collect 
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the 2nd dissoiution components in addition to a cane sugar is desired, this effect - the [ for 
example, / PCI application public presentation ] -- it is clear when the elution profile which 
exists in WO 81/No. 02420 specification and the Finland patent No. 86,416 specification is 
compared. Since a part of betaine can progress into a cane-sugar fraction and it is taken out 
from here by the cane-sugar crystallization step when obtaining a high cane-sugar yield, a 
betaine yield decreases. When a high betaine yield is desired similarly, most quantity of a cane 
sugar becomes a betaine fraction, decrease in number a cane-sugar yield, and injures the 
purity of a betaine fraction considerably. 

Although the purity of the betaine fraction obtained by the process of the Federal Republic of 
Germany patent application public presentation No. 4,041,414 specification is comparatively 
good in the aforementioned cited document and it is 80.9% of a dry solid base (d. s.). The 
purity of the cane-sugar fraction of 87%d.s is unsuitable in the viewpoint of a demand of sugar 
industry. The presentation of the supply solution of Example 3 in said cited document to "thin 
juice" is the "KAAK" method (this). SAYAMA, K., KAMADA, T. and an Oikawa minnow, S., 
production OBU raffinose : An Anh new ****- product OBU The Beat sugar industry, A British 
sugar and pic, technical conference, Please refer to yeast BOURUNE and cation exchange- 
anion exchange-anion exchange-cation exchange which was indicated to 1992. It can 
conclude that the demineral was carried out before the SMB judgment to depend. The 
molasses manufactured by such a beet sugar process has a different presentation from usual 
molasses. Typically, beet sugar Mitsu contains 1.5 to 3.5% of the weight of raffinose, and 3.5 
to 6.5% of betaine on a dry solid basis. In another side, the supply solution of Example 3 in the 
Federal Republic of Germany patent application public presentation No. 4,041 ,414 
specification, Since it has 17.3% of the weight of raffinose content, and 12.2% of the weight of 
betaine content on a dry solid basis. On a raffinose versus betaine ratio basis, the thing by 
which it was contained in usual beet sugar Mitsu and for which the half betaine was lost mostly 
can be concluded {clearly in ion exchange treatment). 

70 [ as opposed to / relate to the result shown in the Finland patent No. 86,416 specification, 
and /a betaine fraction). 

The purity about 8%d.s. was obtained (cane-sugar existence of 11.1%d.s.). However, 86.8% 
of purity of a cane-sugar fraction does not fill a demand of sugar industry, the same ~ the 
[ PCT application ] - 47.5% of purity of the betaine fraction reported to W094/17213 is poor 

rather. 

The purpose of this invention on a cane sugar and an additional target A betaine, inositol, 
raffinose, It is in a separating method recoverable from the solution containing a cane sugar 
like galactinol or serine, and other amino acid taken out from the beat so that the organic 
component of the 2nd request may acquire a still higher yield and purity equivalent at least to a 
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cane sugar. 

As compared with the result obtained by the conventional SMB method, another purpose of 
this invention is to classify a cane sugar and a betaine so that a still higher yield and still higher 
purity may be obtained to the ingredient from which the second is collected, especially a 
betaine. 

The purpose of others of this invention Is to provide economical judgment about - capability 
equivalent at least, and an eluent/delivery late to the conventional SMB method about 
classifying the solution containing a cane sugar. 

In [ these purposes are attained by the method by this invention which separates a cane sugar 
and the ingredient which the 2nd dissolved additionally from the solution containing a cane 
sugar, and ] this method. Since a solution produces the fraction which thickened the ingredient 
in which the fraction (cane-sugar fraction of the following 1st) which thickened, and the 2nd 
dissolved the cane sugar, The fraction obtained as a result it received the 1st chromatography 
judgment by the SMB method and thickened the 2nd ingredient, Since the separated fraction 
which thickened the ingredient in which the fraction (cane-sugar fraction of the following 2nd) 
which thickened, and the 2nd dissolved the 2nd cane sugar is produced, the 2nd 
chromatography judgment is received. 

1st judgment can be performed so that it may thicken in the fraction with same cane sugar and 

2nd ingredient. 

According to the advantageous example of this invention, a cane sugar and said 2nd 
ingredient, By the 1st chromatography, the cane-sugar fraction which it set independently, and 
thickened within the separated fraction, and was obtained in the 2nd judgment, It is combined 
with the cane-sugar fraction by the 1st judgment, and cane sugars are collected from the 
combination cane-sugar fraction produced by doing in this way. 

According to another advantageous example of this invention, it thickens within the fraction 
which separated a cane sugar and said 2nd ingredient in the 1st chromatography judgment, 
and the 2nd cane-sugar fraction is returned to the supply solution for the 1st judgment. Cane 
sugars are collected from the 1st cane-sugar fraction in this example. 
According to another advantageous example of this invention, the fraction which thickened a 
cane sugar and the 2nd dissolution component, It is collected in the 1st judgment, cane sugars 
are collected from the 2nd cane-sugar fraction, and the 2nd dissolution components are 
collected from the fraction which thickened said 2nd dissolution component obtained by the 
2nd judgment. In this example, the obtained cane-sugar fraction is pure enough, in order to be 
able to collect cane sugars by the method generally used in sugar industry. The fraction which 
thickened the 2nd dissolution component obtained by the 2nd judgment can also be pure 
enough, in order for a Prior art to be able to recover said ingredient, for example, a betaine. 
The 2nd dissolution components are collected from the fraction obtained by the 2nd judgment, 
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and this fraction is having the 2nd dissolution component generally thickened. A part of 2nd 
dissolution component can collect said 2nd dissolution components obtained by the 1st 
chromatography judgment from the fraction which thickened. Instead, the aforementioned 
fraction which thickened said 2nd ingredient by the 1st chromatography judgment is combined 
with the fraction obtained in said 2nd judgment, and this fraction is having the 2nd dissolution 
component thickened. The term "2nd dissolution component" has pointed out the organic 
compound which usually exists in the solution taken out from a beat like a betaine, inositol, 
raffinose, galactino! or serine, and other amino acid. Either the batch method or the SIVIB 
method can perform 2nd chromatography judgment, i.e., judgment of the fraction which 
thickened the 2nd dissolution component obtained by the 1st judgment. 
Especially this Invention is suitable In order to collect a cane sugar and betaines from beet 
sugar Mitsu. So, although especially the following explanation of this invention mentions 
recovery of a cane sugar and a betaine, this invention is not limited to this, instead of [ of a 
betaine ] - or -- in addition -- in addition, any dissolved organic substances can be collected in 
a similar manner by adjusting a processing condition and a parameter so that it may be 
suitable for the separation in question, and this can be attained easily for the specialist in the 
technical field concerned. 

According to the method by this invention, the cane-sugar yield can improve to about 10% as 
compared with the SMB method used In sugar industry now. This improvement expresses the 
surprising economic advantage, if a lot of molasses used by sugar industry for chromatography 
separation is taken into consideration. For example, the molasses of 500,000 t d.s. is used in 
the U.S. every year [ present ]. 

The purity of the cane-sugar fraction manufactured by the method by this invention Is In 
agreement with about 92% of target set up to the SMB method performed industrially. 
About a betaine, the method by this invention can attain about about 95% of purity to about 
about 95% of yield, and about 25 to 70% (calculating on a dry solid basis) of purity obtained 
until now to about 30 to 70% of the conventional yield. 

The 1st chromatography separation in the method by this invention, the [ U.S. Pat. No. 
4,402,832 specification (continuation SMB method), Finland patent No. 86,416 specification, 
and PCT application ], as indicated by WO 94/No. 17213 specification (it stated above). The 
SMB method of a Prior art and device by which it is known that it is suitable for judgment of 
molasses can perform. 

Classifying further the betaine fraction manufactured in the 1st judgment, since the 2nd cane- 
sugar fraction and the 2nd betaine fraction are produced, the [ for example, / PCT application ] 
~ in relation to the batch method in WO 81 /No. 02420 specification, the [ and / Finland patent 
No. 86,416 specification and PCT application ] - the method and device which were Indicated 
in relation to the SMB method which Is looked like [ WO 94/No. 17213 specification ], and can 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipd... 6/9/2009 



JP,10-513039,A [DETAILED DESCRIPTION] 



Page 6 of 20 



be set can be used, and it can carry out with the publicly known chromatography separation 
method and device. 

In the continuation SMB method, all the flows (supply of a supply solution and an eluent, 
recycling of a liquid mixture, and cash drawer of an output fraction) are continuing typically. 
The speed of these flows can be adjusted according to a separation target (yield, purity, 
capacity). Usually, there is a classification packing material bed of 8 thru/or 20, and these are 
combined with one loop. Supply and an output cash-drawer point are periodically shifted to the 
downstream direction of a packing material bed. A dry solid profile is formed in a packing 
material bed for the flow which passes along supply of an eluent and a supply solution, the 
cash drawer of output, and a packing material bed. The component which has low movement 
speed in a packing bed is concentrated on the back inclination of a dry solid profile, and the 
element which has high movement speed on the other hand is concentrated on front 
inclination. In most which a dry solid profile moves into a packing material bed, the introduction 
point of a supply solution and an eluent and the cash-drawer point of one or more output are 
the same speed, and are shifted gradually. One or more output is pulled out from the front face 
and back inclination of a dry solid profile in most. A supply solution is introduced in a point with 
the presentation of the dry solid profile which moves periodically in most nearest to the 
presentation of a supply solution, and an eluent is approximately introduced in the point of the 
minimum density of a dry solid profile. Some separated output is recycled for a continuous 
cycle style, and a part of dry solid profile is pulled out from a packing material bed among one 
sequence. 

Supply and a cash-drawer point are periodically shifted using the supply and the output valve 
which have been typically arranged along with a packing material bed at the upper stream and 
the downstream end of a packing material bed of each classification. When to collect the 
output fractions of very high purity is desired, short phase time and the packing material bed of 
many classification must be used. Required valves, supplies, and cash-drawer equipment are 
some devices. 

In the SBM method, no flows (supply of a supply solution and an eluent, recycling of a liquid 
mixture, and cash drawer of output) are continuous reasons one by one. The shift of one or 
more dry solid profiles which move periodically into a system is still carried out, and is 
continuous. The rate of flow and capacity of various feed stocks and an output fraction can be 
adjusted according to a separation target (a yield, purity, capacity). 

Between supply phases, the eluent between simultaneous elution phases is also introduced by 
a supply solution and the case in the packing material bed of predetermined classification, and 
one or more output fractions are pulled out simultaneously. Between elution phases, an eluent 
is Introduced in the packing material bed of one or more predetermined classification, and one 
or more output fractions are pulled out between supply and a elution phase. 
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Between recyciing phases, a supply solution or an eluent is not supplied to a classification 
packing material bed, and output is not pulled out in essence. A forward direction style is 
maintained by the fixed method in the system containing at least two classification packing 
material beds, and output is collected between the multiplex step sequences containing the 
aforementioned phase. The classification packing material bed can bundle the classification 
packing material bed which can contain one column or In which plurality continues in one 
column. 

A certain output fraction of the quantity which a supply solution is introduced in a classification 
packing material bed, and corresponds between supply phases, The same classification 
packing material bed as a supply point (in this case, another classification packing material 
bed) For example, from the point which can be arranged for it to be able to be in elution or a 
recycling phase. Or it is pulled out from the point which can be arranged on a classification 
packing material bed which is different from the thing of the supply point connected in series 
(letting another classification packing material bed pass probably) on the classification packing 
material bed in which a feed stock is introduced. Between recycling phases, the fluid in a 
classification packing material bed is recycled with one or more of the dry solid profiles in the 
loop containing one, two, or two or more classification packing material beds. Between elution 
phases, the output fraction of quantity which an eluent is introduced in a packing material bed, 
and corresponds is the same, or is pulled out from a downstream classification packing 
material bed. 

As mentioned above, detailed explanation of these sequential SMB method applied In order to 
collect a cane sugar and betaines from B and molasses is the Finland patent No. 86,416. 
the [ specification and PCT application ] ~ it is provided for WO 94/No. 17213 specification, 
and in the method by this invention,; these processes can be used in order to carry out 1st and 
2nd judgment. 

A actual move bed system can be attained by moving a packing material bed so that it may 
flow backwards to the direction of liquid flow of a dry solid profile. The result very similar to 
what is attained with a simulation movable bed of the ability to obtain with such a actual 
movable bed is obvious. 

In the method by this invention, a cation exchanger with a gel type powerful if possible (for 
example, "dough EKUSU", "FUINEKUSU", a "pro light") is used as a packing material for a 
column, and, if possible, this has a form of sodium and/or potassium. If possible, a packing 
material is equilibrated to the form of the ion of a supply solution before judgment, 
the dry solid content of the solution containing the cane sugar taken out from the beat with 
which chromatography separation should be presented - typical ~ 20-80 - if possible, it is 70g 
[ 40-]/100g g/100 g. Before supplying a solution to a separation process, if possible, it is 
heated by 65-86 degrees 40-95-degree. 
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Water and/or very thin solution (dry solid content smaller if possible than 1 % of the weight 
smaller than 8 % of the weight) are mainly used for a elution phase. If possible, an eluent has 
40-95 degrees of temperature of 65-85 degrees. 

the dry solid content of the betaine fraction obtained by the 1st judgment ~ a batch separation 
before the 2nd judgment sake ~ about 25-50g/100 g, or a SMB separation sake - typical ~ 20- 
80 - if possible, it is adjusted by 70g [ 40-]/100g g/100 g. 

A cane sugar is recoverable from a cane-sugar fraction by the method usually used in sugar 
industry like syrup or the fluid sugar following refining according [ or ] to crystallization. 
Betaines are collected from the betaine fraction obtained by the 2nd judgment in part at least, 
this ~ the [ for example, / PCI application ] ~ it can perform by crystallization which was 
written in WO 81 /No. 02420 specification, or said fraction can be used as a concentration 
betaine solution. 

Since the yield and purity of a cane sugar and a betaine are optimized, the pH of a supply 
solution can also be adjusted, this ~ general - before the 2nd judgment - the range of 6.5-12 - 
- and if possible, it is adjusted between 9.5-11.5. 

The following example explains the method by this invention about beet sugar Mitsu classified 
for collecting a cane sugar and betaines. These examples should not be interpreted as 
restricting the scope of right of this invention, and these are only explanation of the special 
example of this invention. 

Example 1 the sequential SMB method; separation of the molasses which does not perform 
separation beyond it of a betaine fraction to a cane sugar, and a betaine (reference example) 
The chromatography apparatus as roughly shown in drawing 1 was used. A device, The three 
columns 1-3 and column which were connected in series. The fluid lead pipes 4-7 to connect, 
the molasses container 8, the water / eluent container 9, the molasses supply lead pipe 10, the 
eluent supply lead pipe 11, the recycling pump 12, the molasses feed pump 13, the eluent feed 
pump 14, the heat exchangers 15-17, the output fraction cash-drawer lead pipes 6, 18-20, and 
48. And 49 and the valves 21-47 are included. Furthermore, the device contains the flow and 
the pressure regulator (not shown). 

Cation exchange resin with a powerful column, FINEKUSU CS11GC (brand name), a 
manufacturer, and FINEKUSU Oy are stuffed. Resin has polystyrene / divinylbenzene 
backbone, and is activated with the sulfonic group, and; average bead size (Na+ type) is about 
0.38 mm. A sodium form is reproduced and resin is equilibrated with a cation from a supply 

solution during; judgment. 

Test condition: Height of a column. 0.2 m Overall height of a resin bed 10.5 m Temperature An 
08 degreeC supply solution is beet sugar Mitsu. 

By adding sodium carbonate (pH about 9) from here, calcium was settled and; calcium 
carbonate sediment was removed by filtration. 
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Judgment was performed by the sequence of seven steps containing the following step. : Step 
1: The supply solution 10 was introduced in the column 1 at the 80l./h rate of flow (supply 
phase), and eluted the remains fraction from the downstream end of the same column 2 
through the lead pipe 48. Simultaneously, the eluent was supplied to the column 2 through the 
valve 26 at the rate of flow of 25 l/h (elution phase), and the cane-sugar fraction was eluted 
from the column 3 through the lead pipe 6. 

Step 2: In the loop formed by all the columns, the fluid in a column was recycled at the rate of 

flow of 120 l/h (recycling phase). 

Step 3: At the rate of flow of 120 l/h, through the valve 23, it was introduced in the column 1 
and the eluent eluted the betaine fraction from the column 3 through the lead pipe 6 
simultaneously. 

Step 4: The eluent 1 1 was introduced in the column 1 through the valve 23 at the rate of flow 
of 120 l/h (elution phase), and eluted the 2nd remains fraction from the downstream end of the 
column 2 through the lead pipe 49. Simultaneously, the eluent was supplied to the column 3 
through the valve 29 at the rate of flow of 55 l/h (elution phase), and the 2nd betaine fraction 
was eluted from the downstream end of the same column through the lead pipe 6. 
Step 5: It is the same as Step 2. 

Step 6: The eluent was introduced in the column 1 through the valve 23 at the rate of flow of 
120 l/h, and the 3rd remains fraction was eluted from the downstream end of the column 3 
through the lead pipe 6. 
Step 7: It is the same as Step 2. 

After the sequence was carried out thoroughly, it was continued and the process control 
program returned to Step 1 . The system was equilibrated by repeating this sequence 5 thru/or 
7 times. A method progresses to an equilibrium situation and and advance of a separation 
process, In the meter and conductivity meter for a densimeter and the degree of optical 
activity, it is monitored and and separation. It was managed by the microprocessor and the 
capacity and the rate of flow by which the feed stock, the recycle liquid object, and the output 
fraction were defined by that cause precisely were managed using quantity / capacity 
measuring means, the valve, and the pump. 

In this method, the cane-sugar fraction from the column 3, two betaine fractions from the 
column 3, and one remains fraction from each column were pulled out. The betaine fraction 
was together put like a remains fraction. 

The analysis of the supply solution and the output fraction pulled out among one sequence 
after reaching a balance is shown in Table 1. 

Here, the percentage of various ingredients is given as weight [ of a dry solid base ] %. 
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^1 



^t^mm 4 6. 5 5 8.1 5.2 

LJ;i^:7^^?>>g> 2 5, 8 9 2. 1 0. 8 

yy^^i/B^ 4. 2 18. 1 55. 6 

m^my^i^i^B> 5. 0 12. 7 4. 5 

The yield of the betaine to 90.1 % and a combination betaine fraction of the yield of the cane 
sugar to a cane-sugar fraction was 58.7%. 

Example 2 the sequential SMB method: Separation of molasses to a cane sugar, and a 
betaine, and also separation of a betaine fraction The device and test condition which were 
explained In Example 1 were used. Except for the high yield having been obtained in the 1st 
judgment about the low yield and the betaine about the cane sugar by adjusting fraction 
capacity rather than the thing in Example 1 , although it was low purity although it was high 
purity, procedure was the same as that of the thing of Example 1 . The betaine fraction 
obtained as a result received re-judgment by the same sequential SMB method following 
evaporation. The cane-sugar fraction obtained by the 2nd judgment was combined with the 
cane-sugar fraction by the 1st judgment, and the remains fraction was put together similarly. 
The analysis of the output fraction pulled out among one sequence after reaching a supply 
solution and a balance is shown in Table 2. 

Here, the percentage of various ingredients is given as weight [ of a dry solid base ] %. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipd... 6/9/2009 



JP,10-513039,A [DETAILED DESCRIPTION] 



Page 11 of 20 



m2 

g/iODg X % 





4 6. 


5 


5 8. 


1 


5. 2 




2 5 . 


5 


9 2. 


6 


0. 4 




3. 


3 


2 1 . 


3 


4 3,9 




4. 


8 


1 1. 


7 


0. 9 
















5 6, 


0 


2 1. 


3 


4 3 . 




14. 


0 


8 2. 


6 


1 . 




8. 


3 


1. 


1 


85. 




4. 


1 


1 1, 


2 


2. 
















24. 


7 


9 2. 


2 


0. 




4. 


7 


1 1. 


7 


1. 



The yield of 89.4% and a betaine of the yield of the cane sugar by the 1st judgment was 
89.9%. A comprehensive cane-sugar yield is calculated from the combined cane-sugar 

fraction, and is 92.6%. 

And the comprehensive betaine yield was calculated from the betaine fraction obtained by the 
2nd judgment, and was 88.2%. 

The 2nd judgment provided the remarkable improvement of the yield of a cane sugar, and the 
purity of a betaine. In addition, the betaine yield has greatly improved as compared with 

Example 1. 

Example 3. Although the method intrinsically explained in Example 2 was followed, an 
operation (this solution was obtained from the betaine fraction by the 1st judgment) of the pH 
of the supply solution about the 2nd judgment is studied, and the pH of (a) supply solution is 
not adjusted, therefore pH is 10.2. 

(b) The pH of the supply solution was adjusted by 9.5 with chloride, and by NaOH, as the pH of 

(c) supply solution was adjusted by 1 1.2, it performed 2nd judgment. 
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The analysis of the output fraction pulled out among one sequence after reaching the supply 
solution for the 2nd judgment (namely, separation of the after that of a betalne fraction) and a 
balance is shown in Table 3. 

Here, the percentage of various ingredients is given as weight [ of a dry solid base ] %. 

- slim 3S % 

^S&^SI 43. 0 32. 5 24. 8 

(a) pH 10.2 

L J:4|7^i>^5^a > 1 6, 6 84. 6 0, 1 

^^-^ yyyif^ysy 6. 2 0,4 89. 3 

(b) pH 9, 5 

h^^y'^i^i^B^ 17, 9 81. 1 0. 1 

^S^-(>7y^i/3> 6. 2 0.4 88. 0 

(c) pH 11.2 

VXmy^Pi^B> 1 5. 4 8 2. 5 0. 1 

^^-f>y^i?i/3> 6. 1 0. 1 90. 4 

In the aforementioned case, the yield by the 2nd judgment in (a), (b), and (c), It was as follows. 
: (a) Cane sugar 57.3%, betalne 95.4% (b) Cane sugar 59.6%, betalne 96.8% (c) Cane sugar 
51.9%, betaine 96.8%, so that clearly from a result. The pH of a supply solution affects the 
purity and the yield of a cane sugar and a betaine. pH can be adjusted according to an 
economical optimum value. 

Example 4 the continuation SMB method: Separation of molasses to a cane sugar, and a by- 
product fraction (reference example) 

including the column of 14 with which the series connection of the test equipment was carried 
out, each column has a diameter of 0.2 m, and each column contains the packing material bed 
which has a height of 0.85 m. Drawing 2 shows the outline diagram of test equipment. 
The powerful (5.5%DVB) cation exchanger to which cross linking of the polystyrene base 
which has an average bead size of 0.32 mm was carried out is stuffed into the column. A 
packing material is equilibrated with a supply solution, and mainly has a forni of potassium and 
sodium. 

Water was introduced into the ramie stem at the rate of flow of 83.5 l/h as an eluent. 
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A supply solution is introduced from each supply point througli the lead pipe 51 over 150 
seconds at the rate of flow of 13.5 l/h. Following Introduction of a supply solution, a supply lead 
pipe Is an eluent and is rinsed (30 s, 13.5 l/h). The rate of flow of the output fraction which 
passes along the valves 66-79 was adjusted by 21 l/h, and this formed the by-product rate of 
flow of 76 l/h. The by-product fraction was pulled out through the valve which added the spring 
bias which secures a desired pressure for the system. The average recycling speed of 300 l/h 
was maintained. This speed actually changes according to change of the relative position of 
the point of the feed stocl< introduction and the output cash drawer in alignment with a 
recycling loop. The supply solution, the point of introduction of an eluent, and the point of 
drawing of an output fraction were shifted to the lower stream for every column [ every ] 
continuation step at intervals of 180 seconds. 

The introduction system was filled with the high feed stock rate of flow and the low eluent rate 
of flow. Once the system was filled, in order to operate a system, the aforementioned rate-of- 
flow set point was used until the balance was attained. 

The sample was taken out at intervals of 2 minutes via the sampling valve arranged in a 
recycling loop. The concentration gradient shown in drawing 3 was drawn based on the 
analysis of a sample. In addition, the fraction of a supply solution, output, and a by-product 
was analyzed. The result is shown in Table 4. 

Here, the percentage of various ingredients is given as weight [ of a dry solid base ] %. 
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The batch method for separation of the after that of the continuation SMB method for 
separation of example 5 molasses to a cane sugar, and a betaine, and a betaine fraction 
IVIolasses, It is classified by the continuation SMB method, and in here, the ramie stem of 
Example 4 changes so that three output fraction:cane sugars and betaines, and a by-product 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipd... 6/9/2009 



JP,10-513039,A [DETAILED DESCRIPTION] 



Page 14 of 20 



fraction can be pulled out. Drawing 4 shows the outline diagram of test equipment. The rate of 
flow of a cane-sugar fraction is adjusted [ h ] in 211. /, and the rate of flow of the betaine 
fraction Is adjusted [ h ] in 181. /. The rate of flow of the feed stock in which the speed of supply 
of the eluent which let the lead pipe 94 pass let 90.5 l/h and the lead pipe 95 pass was 13.5 i/h. 
Therefore, the rate of flow of the by-product fraction which let the lead pipe 96 pass was 65 l/h. 

The betaine fraction was condensed by 55% of dry solid content, and was supplied to the 

separation system which has two columns connected in series. The packing material [ a 

column has a diameter of 0.2 m and ] bed in each column is 0. 

It has a height of 85 m. The packing material was the same as the thing in Example 4. 

The betaine fraction used the batch method, supplied a 2.6-1. supply solution (it is 55 % of the 

weight of a dry solid base) to the upstream end of the 1st column, and was classified 

succeedingiy. The feed stock was repeatedly introduced at intervals of 60 minutes. The elution 

was performed at the rate of flow of 30 l/h. The :fraction 1 :by-product 8.61 fraction 2 by which 

the following fraction was pulled out from the pars basilaris ossis occipitalis of the column: 21. 

(it introduces into a column in front of a actual feed stock) of recycling fractions 

the Fraction 3:output solution 2.61 -- 1.41. (it introduces into a column following actual supply) of 

fraction 4: recycling fractions 

Fraction 5: Betaine separation had [101. effraction 6:eluent recycling j capacity twice the 
capacity of the single ramie stem which has a column of 14 about the manufactured betaine 
fraction according to this procedure and column distribution 5.0 I. of betaine fractions. 
Restoration of a ramie stem and balance, sampling, and analysis of the sample were 
conducted as mentioned above. The concentration gradient by the 1st continuation SMB 
separation is shown in drawing 5 . The result is shown in Table 5. 
Here, the percentage of various ingredients is given as weight [ of a dry solid base ] %. 
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The yield of a cane sugar increases to 91 .8% from 87.6%, and the purity of a cane sugar is 87 
so that clearly from a result. 

It increased to 87.8% from 2%. The betaine was recovered by this easy change in about 35% 
of yield, and 88.3% of purity. A low betaine yield is a result of the continuation SMB method. 
Here, feeder current was not interrupted, therefore most portion of the betaine was lost in the 
cane-sugar fraction. 

In proportion to the increase In the eluent rate of flow, and the increase in the rate of flow of a 
betaine fraction, it can be increased to about 50 to 60% by the betaine yield. 
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The sequential SMB method for separation of example 6 molasses to a cane sugar, and a 
betaine, and separation of the after that of a betaine fraction The continuation SMB method 
indicated by Example 4, Interconnection of the column of Example 4 called the classification 
packing material bed in here is carried out to order so that four ramie stems may be formed, it 
was changed into the method one by one so that two columns might be formed of the 
classification packing material beds 1-3, and 4-6 and two columns might be formed of the 
classification packing material beds 7-10, and 11-14 among these. Therefore, a system has 
two columns which have a classification packing material bed overall height of 2.55 m, 
respectively, and two columns which have a classification packing material bed overall height 
of 3.4 m, respectively. Dra wing 6 shows the outline diagram of the device. 
The supply solution of 1:15 I. of :steps to which judgment was performed one by one by the 
sequence of the following eight steps was introduced into the classification packing material 
bed 1 at the rate of flow of 75 l/h, and the by-product fraction was pulled out from the 
classification packing material bed 10. A 20-1. eluent was introduced into the classification 
packing material bed 1 1 at the lOOI./h rate of flow, and the cane-sugar fraction was pulled out 
from the classification packing material bed 14. 

In the loop formed by all the columns, the fluid of 2:8 I. of steps was recycled at the rate of flow 
of 100 l/h. 

The eluent of 3:12 I. of steps was introduced into the classification packing material bed 1 at 
the rate of flow of 120 l/h, and the by-product fraction was pulled out from the classification 
packing material bed 3. Simultaneously, a 12-1. eluent was supplied to the classification 
packing material bed 4 at the rate of flow of 120 l/h, and the betaine fraction was pulled out 
from the classification packing material bed 14. 

The eluent of 4:14 I. of steps was introduced into the classification packing material bed 1 at 
the rate of flow of 120 l/h, and the betaine fraction was pulled out from the classification 
packing material bed 14. 

In the loop formed by all the columns, the fluid of 5:8 I. of steps was recycled at the rate of flow 
of 100 l/h. 

The eluent of 6:10 I. of steps was introduced into the classification packing material bed 1 at 
the rate of flow of 1 00 l/h, and the by-product fraction was pulled out from the classification 

packing material bed 14. 

The eluent of 7:4 I. of steps was introduced into the classification packing material bed 1 at the 
rate of flow of 120 l/h, and the by-product fraction was pulled out from the classification 
packing material bed 14. 

The eluent of 8:12 I. of steps was introduced into the classification packing material bed 7. 
The profile was shifted to the classification packing material bed 1 by the recirculation, and the 
by-product fraction was pulled out from the classification packing material bed 6. 
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The betaine fraction was introduced into the separation system which is condensed by 55% of 
dry solid content, and contains three columns. Drawing 7 shows outline diagram Guam of the 
device. A column has a diameter of 0.2 m and the packing material bed in each column has a 
height of 0.85 m. The packing material is the same as the thing in Example 4. 
Judgment was performed one by one by the following eight sequences. : The supply solution 
of 1 :2 I. of steps was introduced into the column 1 at the rate of flow of 60 l/h, and the by- 
product fraction was pulled out from the column 2. A 2.7-1. eluent was supplied to the column 3 
at the rate of flow of 80 l/h, and the cane-sugar fraction was pulled out from the column 3. 
The supply solution of the 2:1 .5 1. step was supplied to the column 1 at the rate of flow of 60 
l/h, and the cane-sugar fraction was pulled out from the column 3. 

In the loop formed by all the columns, the fluid of the 3:1 .5 I. step was recycled at the rate of 
flow of 60 i/h. 

The eluent of 4:3 I. of steps was introduced into the column 1 at the rate of flow of 60 !/h, and 
the betaine fraction was pulled out from the column 3. 

The eluent of the 5:1.8 1. step was introduced into the column 1 at the rate of flow of 54 l/h, and 
the by-product fraction was pulled out from the column 1 . Simultaneously, a 4-1. eluent was 
supplied to the column 2 at the rate of flow of 120 l/h, and the betaine fraction was pulled out 
from the column 3. 

In the loop formed by all the columns, the fluid of 6:3 1. of steps was recycled at the rate of flow 
of 60 i/h. 

The eluent of the 7:1 .5 I. step was introduced into the column 1 at the rate of flow of 60 l/h, and 
the by-product fraction was pulled out from the column 3. 

In the loop formed by ali the columns, the fluid of 8:3 I. of steps was recycled at the rate of flow 
of 60 l/h. 

In this procedure, betaine separation has the 1st phase more than twice the capacity of 

separation about the quantity of the manufactured betaine fraction. 

Therefore, in this test, although optimization of the sequence about capacity and energy 

expenditure was not tried, a good yield and purity were pursued. As a result, low fraction 

concentration arose. In actual industrial operation, it is clear for the specialist in the technical 

field concerned that optimization is performed based on economical efficiency, therefore an 

optimum value may be different from the value indicated rather here. 

Restoration of a ramie stem, balance, and a sampling and analysis of the sample were 

conducted like the thing in Example 4. The concentration gradient from the output side of the 

classification packing material bed 14 in the 1st continuation SMB separation is shown in 

drawing 8 . The result is shown in Table 6. 

Here, the percentage of various ingredients is given as weight [ of a dry solid base ] %. 
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As compared with the completely continuous method of Example 5, the good separation with a 
remarkable betaine from a cane sugar is attained so that clearly from drawing 8 . Table 6 
produces [ substantially ] 92.3% of quite high purity to a cane-sugar fraction with the same 
column load rather than 87.2 to 87.8% [ as opposed to a perfect continuous method in a 
method ] one by one. Double separation makes it possible to perform 1st judgment with a 
comparatively low cane-sugar yield, for example, 84.1%, therefore realizes a demand of high 
separation capacity and low evaporation. Double separation is a cane-sugar yield 91 
It increases to 0%. It can be easily increased to 82.8% by the betaine yield, and according to 
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many amounts of eluents and capacity of column, the betaine yield can exceed 90%. 
the continuation SMB method for combining with by-products from the molasses which 
continues and performs the continuation SMB method for separating a cane-sugar fraction and 
a betaine fraction from an example 7 combination cane sugar and a betaine fraction, and 
separating a cane sugar and a betaine fraction . The test equipment and resin which were 
indicated for Example 4 were used for this experiment. 

Water was introduced into the ramie stem at the rate of flow of 144.6 l/h as an eluent. The 
supply solution was introduced through the lead pipe 51 in each point over 165 seconds at the 
rate of flow of 23 l/h. The supply lead pipe was rinsed by the eluent (15 seconds, 22.9 l/h) 
following introduction of a supply solution. The rate of flow of the output fraction which let the 
valves 66-79 pass was adjusted [ h ] in 33.91. /, and this produced the by-product style of 133.7 
l/h. By-products were pulled out through the vaive which secures a desired pressure and by 
which spring bias was carried out for the system. The average recycling speed of 290 i/h was 
maintained. This speed changes according to change of the relative position of the point of the 
feed stock introduction and the output cash drawer in alignment with a recycle loop actually. 
The introduction point of a supply solution and an eluent and the cash-drawer point of the 
output fraction were shifted for every column [ every ] continuation step at intervals of 180 
seconds. 

As Example 4 was described, a system can be given to a balance before a sampling. 
If recycling speed falls about the rate of flow of a feed stock and output, many betaines will be 
obtained in an output fraction rather than the thing in Example 4. The cane-sugar purity of an 
output fraction becomes low (it replaces to 87.2% and is 85.6%). However, separation capacity 
becomes remarkably high. 

The output fractions by this separation containing almost all the cane sugars and betaine are 
collected, and are used as a supply solution in the same continuation SMB system. 
Evaporation was unnecessary and the output fraction was used in this way. 
Water was introduced into the ramie stem at the rate of flow of 42.4 l/h as an eluent. 
The supply solution was introduced through the lead pipe 51 in each point over 300 seconds at 
the rate of flow of 34.9 l/h. The supply lead pipe was rinsed by the eluent (10 seconds, 34.9 !/h) 
following introduction of a supply solution. The rate of flow of the betaine fraction which let the 
valves 66-79 pass was adjusted by 37.9 l/h, and this produced the 39.4l./h cane-sugar fraction 
style. By-products were pulled out through the valve which secures a desired pressure and by 
which spring bias was carried out for the system. The average recycling speed of 170 l/h was 
maintained. This speed changes according to change of the relative position of the point of the 
feed stock introduction and the output cash drawer in alignment with a recycle loop actually. 
The introduction point of a supply solution and an eluent and the cash-drawer point of the 
output fraction were shifted for every column [ every ] continuation step at Intervals of 310 
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seconds. 

The result of this test is shown in Table 7. As Example 5 was described, it understands it that a 
result is clearly good to obtain three output fractions by the continuation SMB method rather 
than the case where it tries, final betaine purity -- it is low (it replaces to 88.3% and is 52.5%) - 
recovery of an overall betaine Is fitness (it replaces to 35% and is 63.7%) all the time. 
And to a still more important thing, the purity of a cane-sugar fraction is remarl<ably high (87.8 
is replaced and it is 93.6%). 

A final sugar output is recoverable by crystallization of this cane-sugar fraction, and since it is 
high purity, the yield by crystallization is remarkably high. Refining of this quality cane-sugar 
fraction to the fluid sugar output or syrup of the colorlessness or almost the colorlessness by 
ionic exchange and adsorption art is also possible. 
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[Translation done.] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipd... 6/9/2009 



JP,10-513039,A [DRAWINGS] 



Page 1 of 9 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1| 
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[Drawing 2] 
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[Drawjng 3| 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7 ] 
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[Drawing 8] 
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[Translation done.] 



http://www4.ipdl.mpit.go.jp/cgi-bin/tran web cgi ej[je?atw u=http%3A%2F%2Fwww4.ipd... 6/9/2009 



